Tripositive neodymium ion doped sodium-lead-barium-aluminium phosphate (SLBAP) glass has been prepared by melt-quenching technique. The final composition (by weight) was approximately Na(PO 3 ) 6 70%-BaO15%-PbO 10%-Al 2 O 3 5%-R Ln (Where R=0.5% and Ln= Nd +3 ). The absorption and Fluorescence spectra in the range of 200 to 800 nm at room temperature of doped SLBAP glass have been recorded to compute various spectroscopic parameters like SlaterCondon parameter (F k ) k=2,4,6, Lande. Parameter (ζ 4f ), Racah parameter (E k ) k=1,2,3, Nephelauxetic ratio (β') and bonding parameters (b 1/2 ) to study the local structure of the ligands around the rare earth ion.
Introduction
Phosphorus pentoxide (P 2 O 5 ) acts as one of the most important glass former and flux material. Phosphate glasses exhibit very important physical properties such as low melting temperature, high thermal expansion coefficient, low glass transition temperature, low softening temperature and high ultraviolet (UV) transmission 1, 2 . Despite their solubility, the low processing temperature has led these glasses to be used in applications such as glass to metal seals, low temperature enamels for metals and for optical elements 3 . On phosphatebased glasses, several works have been carried out in the last decade, especially concerning an optimization of glass preparation, investigation of their properties and information about the glass structure. Phosphates glasses with various compositions are of exceptional importance due to their interesting linear and nonlinear optical properties [4] [5] [6] . Combining sodium carbonate (Na 2 CO 3 ), lead Carbonate (PbCO 3 ) with phosphorus pentaoxide allows one to tune the optical properties in a wide range depending on the glass composition. Stimulated emission cross-section (σ) value increases with the size of the alkali metal. That is why sodium carbonate has been widely used and has been chosen as primary modifier in the present study.
RESEARCH ARTICLE Experimental
A sodium-lead-barium-aluminium phosphate glass with doping concentration of rare earth ion was prepared by melt quenching technique. The composition (by weight) was approximately Na(PO 3 ) 6 70%-BaO15%-PbO 10%-Al 2 O 3 5%-R Ln (Where R=0.5% and Ln= Nd +3 ). The absorption spectrum was recorded at room temperature in the visible region using a double beam spectrophotometer with a resolution of 0.5 nm. The length and width of the rectangular glass specimen was measured with the help of Vernier calipers, while the path length was measured with a screw gauge. The refractive index of glass specimen was measured on an Abbé refractometer (ATAGO 3T). An ordinary lamp was used as the light source. From these data Slater-Condon parameter (F k ) k=2,4,6, Lande parameter (ζ 4f ), Racah parameter (E k ) k=1,2,3, Nephelauxetic ratio (β') and bonding parameters (b 1/2 ) have been calculated to study the nature of bonding in this glass specimen.
Results and Discussion
On the basis of separation of energy levels of Nd +3 free ion and the observed intensity of the band, the Absorption spectrum of Nd +3 doped phosphate glass specimen has been assigned to transitions from ground state 4 I 9/2 to the various excited states are observed in the above named glass specimen. These transitions were assigned by comparing the band positions in the absorption spectra with a standard wavelength chart for the Nd 3+ ion 8 . Eighth absorption bands have been observed from the ground state 4 I 9/2 to the various excited states ( ) and bonding parameters (b 1/2 ) have been computed by using the observed energies of the bands, the values of zero order energies (E 0j ) and partial derivatives (Table 3 ) with the help of partial regression and least square fitting method 9 . The values of F k , E k and  4f parameters have been given in Table 4 . The spectroscopic parameters presented in Table 4 have been used to evaluate the theoretical energy (E cal ) for various bands observed in the absorption spectra. The evaluated values along with the experimentally observed energies (E exp ) and the rms deviation between the two are also presented in Table 2 . The rms deviations observed are within the experimental limits thus confirming that the Taylor series expansion method is suitable for evaluating the energy levels without diagonalizing the 4f n energy matrix. Using SlaterCondon parameters, Nephelauxetic ratio and bonding parameter have been computed. The calculated values of ' and b 1/2 are 0.998-0.999 and 0.022-0.031 respectively.
Conclusion
In the SLBAP glass specimens, the relation among different F k parameters are found as 
